INTRODUCTION
Tuberculosis is a common and in many cases lethal infectious disease caused by various strains of Mycobacterium spp., usually Mycobacterium tuberculosis. 1 Most infections in humans result in an asymptomatic, latent infection and about one in ten latent infections eventually progresses to active disease. The mortality rate for untreated tuberculosis is more than 50%. One third of the world's population is thought to have infected and new infections occur at a rate of about one of two. special challenge as it is often missed or misdiagnosed due to its atypical presentations. The first step in its diagnosis is its awareness and a high index of suspicion by the physicians. Bangladesh is a high TB burden area with 300000 new cases and 45000 deaths per year. However, to best of our knowledge, no bacteriological data regarding EPTB has been published in Bangladesh. 5 The propagation of tuberculosis is strongly related to socioeconomic status and hygiene condition of the patient. 6 Patients with extra-pulmonary TB do not receive specific attention in international TB control strategies. However, extra-pulmonary TB contributes significantly to TB-related morbidity and can cause complications, lifelong sequelae and disabilities. From a public health perspective, there is therefore a need to address this group of patients, as they do contribute to the total burden of disease and they do have a significant impact on available resources of national health systems. 7 One of the important challenges for TB control is drug resistance, particularly multidrug resistant TB. Treatment is difficult and requires long courses of multiple antibiotics. Multi-drug-resistant tuberculosis threatens the treatment regimen further. 8 Treatment for TB consist multiple antibiotic regimen. Effective TB treatment is difficult, due to the unusual structure and chemical composition of the mycobacterial cell wall, which makes many antibiotics ineffective and hinders the entry of drugs. 9 TB requires much longer periods of treatment (around 6 to 24 months) to entirely eliminate mycobacteria from the body 10 instead of the short course of antibiotics typically used. Latent TB treatment usually uses a single antibiotic, while active TB disease is best treated with combinations of several antibiotics, to reduce the risk of the bacteria developing antibiotic resistance.
11
Drug-resistant TB is a public health issue in many developing countries, as treatment is longer and requires more expensive drugs. Multi-drug-resistant tuberculosis (MDR-TB) is defined as resistance to the two most effective first-line TB drugs: rifampicin and isoniazid. 12 Considering the above facts, the aim of this study was to assess the prevalence of pulmonary tuberculosis in Palash, Narsingdi, Bangladesh. The study also aims at evaluation of drug resistant pattern and treatment outcome with standard drugs.
METHODS

Ethics statement
The study was approved by the Upazilla health complex, Palash, Narsingdi ethical committee for TB operational research. Written informed consent was obtained from individuals before an interview was conducted and sputum samples were collected. If the individual had died, written informed consent was obtained from the family member before they were interviewed. Patients and TB hospitals were informed of the sputum smear, culture, and DST test result. MDR-TB patients identified during follow-up were requested to go to the TB hospital for treatment, including with second-line drugs.
Drug resistance survey
For the drug resistance survey (DRS), the "Guidelines for surveillance of drug resistance in tuberculosis" developed by WHO/IUATLD were followed. 13 In the district Narsingdi, a number of villages were randomly selected under Palash Union council for the survey. All smearpositive cases in the survey area during the study period (From February to November, 2011) were diagnosed and positive samples were eligible for inclusion.
14 Drug resistance was assessed against four anti-tuberculosis drugs such as isoniazid, rifampicin, streptomycin and ethambutol.
Treatment regimen and outcome assessment
The district Narsingdi followed the National Tuberculosis Programme (NTP) treatment guidelines for all TB patients. Treatment of new smear-positive patients consisted of 2 months of isoniazid, rifampicin, pyrazinamide, and ethambutol followed by 4 months of isoniazid and rifampicin three times weekly (2H 3 R 3 Z 3 E 3 /4H 3 R 3 ). Patients who had previously received at least one month of TB treatment (i.e. retreatment patients) received 2 months of isoniazid, rifampicin, pyrazinamide, streptomycin and ethambutol, followed by 6 months of isoniazid, rifampicin, and ethambutol three times weekly (2H 3 R 3 Z 3 E 3 S 3 /6H 3 R 3 E 3 .). Drug intake was observed at the health facility throughout the treatment.
Treatment outcomes were assessed using international definitions and were recorded in routine treatment registers. 15 Treatment success was defined as either cure or treatment completed. Cure was defined as a patient who was sputum smear-negative in the last month of treatment and on at least one previous occasion. Treatment completed was defined as a patient who had completed treatment but who did not meet the criteria to be classified as a cure or a failure. Treatment failure was defined as a patient who was sputum smear-positive at 5 months or later during treatment. Default was defined as a patient whose treatment had been interrupted for two consecutive months or more. Transfer out was defined as a patient who had been transferred to another recording and reporting unit and hence treatment outcome was unknown. Death was defined as a patient who died for any reason during the course of treatment. The cause of death during TB treatment was not recorded. 16 
Follow up of EPTB patients
Staffs from regional TB centers included in the DRS were instructed on how to follow-up the 264 patients included in the DRS. Regional staffs and one provincial staff member interviewed patients in their home in the period. During the interview, participants were asked about presence of common EPTB symptoms (i.e., cough, back pain, chest pain, fever, fatigue, anorexia and night sweat, weight loss). Blood samples were collected from all participants for microscopy, culture and DST using the same methods. Staff rechecked the sample examination results, diagnosis and dates with the medical files in the facility. If the patient had died, family members were interviewed about the time of death and its probable cause. Staff would recheck the cause with the death certificate provided by the hospital. Patients who had TB registered as a cause of death were assumed to have had recurrent TB. 17 
Data management and analysis
Analysis was performed using SPSS 13.0 (SPSS Inc. Chicago, IL, USA). For the analysis of treatment outcome from initial TB treatment, we compared patients who were cured to those that failed, died, or defaulted in a multivariate logistic regression model. Variables available were living area, economic condition, sex, age, drug resistance pattern, bacillary load, and number of treatment episodes.
RESULTS
Study population
A total of 152 EPTB patients (65 male and 87 female) were recorded within the population of randomly selected villages under Palash union council under Narsingdi district of Bangladesh. The survey regions were developing rural and sub-urban areas. Among the EPTB patients, 34 patients were from low income group mostly of farmer (25 patients) along with a few patients from other occupation like day labor, bus driver and tailor. Medium income group population was also reported to have higher EPTB cases. A total of 112 patients were recorded in this economic group and most of them were of female sex and were housewives (41.4%). The rest of the patients of this income group were either service holder (15.1%) or students (16.4%). TB cases from high income group were least reported and all those reported were business people (06 patients) (Figure 1 & 2) . 
Socio-economical condition of PTB patients
Age & sex differentiation of PTB patients
The vulnerability to tuberculosis was found to vary between age and sex groups ( Figure 3 ). Female were found more prone to the disease than male and the incidence of infection increased in female in older age (Figure 3 ). In the children population (aged below 14), patient's sex were not a variable in their disease vulnerability. Females were reported to have higher EPTB incidence than male of aged above 14. In the survey, there were a few cases of EPTB reported in children. The most vulnerable age groups were the youth working age group between aged 25 and 34 years along with the oldster population ( Figure 3) .
Site of EPTB infection
Extra pulmonary TB sites of infection was found pleural TB 29.6% patients, glands TB 24.3% patients, abdominal TB 21.0% patients, spinal TB 19.7% patients, tubercular meningitis 4.6% patients & tubercular pericarditis 0.65% patient (Figure 4 ). Table 1 shows drug resistance pattern of 69 strains of M. tuberculosis to 4 anti-tuberculosis drugs. All strains were resistant to one or more drugs. Highest resistance was found against Isoniazid (INH) either alone or in combination with other drugs. From resistance pattern of 69 strains of M tuberculosis it appears that 29 (42.02%) were resistant to a single drug, 21 (30.43 %) were resistant to 2 drugs, 14 (20.28 %) resistant to 3 drugs, 5 (7.24 %) were resistant to all 4 drugs. MDR was found in 17 (24.63 %) cases. 
Figure 4: Site of EPTB infection.
Drug resistance
Treatment follow-up
In the survey, patients diagnosed to be EPTB positive were treated and follow up. All the patients were first administered with 2 or 3 months drug regime, for new cases the drug regime consisted of isoniazid, rifampicin, pyrazinamide, and ethambutol and for the patients who received at least one month TB treatment previously the drug regime consisted of isoniazid, rifampicin, pyrazinamide, streptomycin and ethambutol. Upon the regime, 86% patients were responded to the treatment and diagnosed to be cured. The treatment were completed with another drug regime; 4 or 5 months drug consisted of isoniazid and rifampicin for newly diagnosed patients and 6 or 8 months drug consisted of isoniazid, rifampicin, and ethambutol for previously treated patients. Drug intake and responses to drugs were observed at the health facility throughout the treatment. Within 6 or 8 months from starting treatment, all the 152 patients were reported to be cured. No cases of treatment failure, treatment default or death was reported among the EPTB patients in the study period. Male  0  8  19  10  5  5  0  47  Female  2  13  12  5  4  3  0  39  Sum up 2  21  31  15  9  8  0  86   Patients cured after 5  months of drug regimen   Male  3  1  2  3  0  1  1  11  Female  1  2  3  4  0  3  1  14  Sum up 4  3  5  7  0  4  2  25 Patients cured after 6 months of drug regimen 
DISCUSSION
Both the new and retreatment patients were included in this study. The study was based on the information collected from 152 extra-pulmonary tuberculosis (EPTB) patients, which were identified in a number of randomly selected villages among the survey area. The patients were diagnosed, received treatment with FLD regimens and treatment efficiency were investigated by follow up procedure. Living standard and economic conditions was found to influence the prevalence. EPTB had also found to infect variably with gender and in different age groups. Farmers were mostly suffered from EPTB among the low income group and female housewives among the medium income group. Females were more vulnerable than male to EPTB and it increases with ageing. The working youth and elderly people were found the most vulnerable. In drug resistance assay, 42.02% TB isolates were resistant to a single drug, 30.43% were resistant to 2 drugs, 20.28% were resistant to 3 drugs & 7.24 % were resistant to all 4 drugs (INH, RMP, SM, EMB). MDR was found in 24.63 % cases.
Karim et al. 18 conducted a study with 80 EPTB patient and reported that lymph node tuberculosis was 36.2% and abdominal tuberculosis was 35% and 56.3% of the patients were female. Hussain et al. 19 reported that about 16% of total tuberculosis patients were EPTB and tuberculous lymphadenitis was most common in EPTB patients and 51.6% of the EPTB patients were female. Skin tuberculosis was found to be less prevalent in Bangladesh by many previous studies. Kamal et al. 5 reported 22% EPTB patient among 514 study patient whereas 46.9% EPTB patients were female and lymph node tuberculosis was most prevalent in their study. Rabbi et al. 20 reported 33 case of abdominal tuberculosis in Bangladesh with 54.54% female patient. Sultana et al. 21 reported 60 cases of cutaneous tuberculosis where 38.3% was skin tuberculosis. Talukder and Zakaria   22 reported prevalence of EPTB to be 4.8%. Chowdhury et al. 23 reported 99 case of extra-pulmonary tuberculosis of which ascetic fluid and pleural fluid was most prevalent site of infection.
Some previous studies conducted in Bangladesh has reported recurrence of TB and treatment failure in the long run with combination of drugs and increasing resistance of M. tuberculosis to first line drugs such as Isoniazid, rifampicin etc. [24] [25] [26] [27] In a previous study in Bangladesh by Banu et al., 28 88% patients had recurrent TB infection and 73.5% TB isolates were found to be multi-drug resistance. They also showed that multi-drug resistance was significantly higher among patients with previous history of anti-tuberculosis treatment. Another study in Bangladesh by Rahman et al. 29 showed resistance of TB isolates for INH, RMP, EMB and SM were 76.03%, 71.63%, 27.55% and 55.65% respectively. In another study by Zaman et al., 30 it was found that 48.4% TB isolates in a rural and an urban area of Bangladesh were resistant to 1 or more drugs. Resistance to streptomycin, isoniazid, ethambutol and rifampicin was observed in 45.2%, 14.2%, 7.9% and 6.4% of isolates, respectively. Multidrug resistance was observed in 5.5% of isolates. Their study also confirms that drug resistance was significantly higher among persons who previously had received tuberculosis treatment.
In a study by Hussain et al. 31 in Rajshahi, Bangladesh showed that the percentage of MDR TB in total study population was 0.4%, the percentage of MDR TB among retreatment cases were 3.7% and some patients remained smear positive even after eight months of treatment. In a study conducted in Bogra district, Bangladesh registered a large number of PTB patients and 13% of them remain smear positive even after 2 years of treatment indicating rapid emergence of drug resistance in TB isolates 29 . In another study in Sunamganj district, Bangladesh showed that total resistance among new cases to any drug was 31% and for SM it was 18%, INH 23%, RMP 2%, EMB 10% and 2% of the isolates were multidrug-resistant (MDR). 32 This study in concordance with previous studies and alarms us about high prevalence of pulmonary tuberculosis in Bangladesh and increasing drug resistance in M. tuberculosis isolates. MDR TB and XDR TB percentage as well as treatment failure and recurrent TB infection is increasing day by day. Based on our study results, we strongly suggest that Bangladesh rapidly scale-up access to MDR-TB diagnosis and treatment around the country, with priority for provinces with high anti-TB drug resistance prevalence.
CONCLUSION
In conclusion, MDR-EPTB patients in Bangladesh had high recurrence and death rates four years after treatment with standardized FLD regimens. Documentation of cure based on conventional smear microscopy at the end of treatment was a poor predictor of long-term outcome. Adequate identification and treatment of MDR-EPTB patients is urgently needed in order to improve long-term outcomes and to control the spread of MDR-EPTB.
